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1/6/2021 
 
The following are responses from Snake River Oil and Gas (SROG) to EPA’s 10/29/2020 
follow-up questions regarding SROG’s 8/21/2020 response and EPA 6/10/2020 comment letter. 
The actual text of the EPA 10/29/2020 questions are shown in blue font, followed by SROG’s 
response in red. Attached for reference as Attachment A is the 20201029 EPA Response to 
SROG. 

 
Regarding depth correlations to the lower confining zone 
 

1. Based on the regional faulting and stratigraphic dip across the Western Snake River 
Plain, it seems improbable that specific claystones seen in the Ore Ida well correlate with 
the lower confining zones below the bottom of the DJS 2-14 wellbore.  Nearby 
wellbores, including ML 1-11, provide evidence of claystones between Willow Sands, 
but local unconformities may exist across faults.  Please identify a lower claystone seal 
existing below the proposed injection zone that is competent and continuous across Fault 
Block E. Also, please indicate the depth of this lower confining zone as it occurs across 
the field. (This information will be needed for the next question, too). 
 
The lower claystone seal existing immediately below the proposed injection zone is the 
6/7 Claystone. The 6/7 Claystone is both competent and continuous across Fault Block E. 
The evidence supporting this two-part statement is discussed here, and in exhibits in 
Attachment D.  
 
       The convention adopted in naming the main sands in this area is by numbering them 
from the shallowest (youngest) as 1, and sequentially as 2,3, etc. for the deeper (older) 
sands. The intervening claystones are named by the bounding sands above and below. 
For example, the 6/7 Claystone is found below Sand 6 and above Sand 7. It is important 
to remember that the sands are deltaic “pulses” of sand that were deposited out into a 
large lake setting. As the basin filled with sediment, the ancestral rivers would change 
course periodically and lake level would fluctuate, resulting in varying the amount of 
sand input into a particular location within the lake. In the intervening periods of “no 
sand deposition” as the depocenter was elsewhere, the quiet water claystone deposition 
would prevail. In fact, the claystones represent the dominant form of sedimentation in the 
basin, which are widespread, very laterally extensive clays and tuffs (ashfalls) that 
degrade into clays. This cyclic pattern of deposition creates a layered stratigraphy of 
alternating sands and widespread claystones. 
 
Competency of Lower Confining Zone:  
 
Attachment D, Slide 1 shows an index map of the Willow Field area, with the fault 
blocks annotated by letters and all of the wells drilled to date. Stars indicate wells that 
will be in cross-sections displayed on subsequent slides. The 6/7 Claystone is widespread, 
continuous, found in all the fault blocks throughout this area, and present in every well 
drilled deep enough to see the interval. 
  
In Attachment D, Slide 2, an ELAN log from the ML 1-11 well is presented showing the 
6/7 Claystone, the widespread confining zone immediately underlying the proposed 
injection zone. The ELAN Log is a processed petrophysical log, which incorporates 
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multiple physical parameters measured in the wellbore and produces a petrophysical 
interpretation. This ELAN computer analysis is all done by a “3rd party” independent 
company, Schlumberger, which is a world technology leader in acquiring and analyzing 
well log data. This analysis was done in September of 2014, shortly after the well was 
drilled and logged. 
 
     The left side of Slide 2 is the ELAN Log over the 6/7 Claystone interval with the log 
“footer” appended at the bottom, the right side shows the log “footer” and has the 
description of the information presented in each of the 8 “tracks”, or vertical columns of 
the ELAN Log. Track 1 on the left shows measured depth in feet RKB. Claystone 6/7 is 
annotated and found from 4930’ to 5060’ MD, approximately 130’ thick. Track 2 shows 
the spectral Gamma Ray (GR) data, track 3 contains the resistivity induction data with 5 
different depths of investigation (DI) of 10”, 20”, 30”, 60” and 90”. These data were 
obtained from the RT Scanner tool, which measures resistivity both vertically and 
horizontally in the wellbore.  
 
Track 4 displays the porosity values independently derived by sonic, neutron, and density 
tools. Note that in the Sand zones the Neutron (blue) and Density (red) porosity curves 
are typically reading the same values and the curves overlay each other. However, in the 
claystone sections, the Neutron porosity values typically read double the Density porosity 
values. This is due to the claystone sections being lower porosity, which the density tool 
accurately reads, but the neutron tool measures the presence of Hydrogen, which is found 
in great abundance as bound water in the clays making up the claystones.  
 
Track 5 is important, it shows what the mineral composition is of each layer. Note that 
the 6/7 Claystone zone is dominantly Illite (Clay) and associated bound water, with minor 
calcium feldpar.  
 
Track 7 demonstrates that the water present in the 6/7 Claystone is not mobile, meaning 
that it is either bound in clay molecules or irreducible (not mobile). Track 8 is horizontal 
permeability to water and gas. Note that the entire 6/7 Claystone interval has less than 0.1 
millidarcies (md) of permeability. The actual intrinsic permeability calculated over the 
claystone ranges from 0.0002 to 0.0007 md on average, from a review of the foot by foot 
calculations. This track display is scaled from 0.1 to 1000 md, to better display the 
permeabilities of the zones of commercial interest in the sands.  
 
Summarizing these data, The 6/7 Claystone interval represents an excellent confining 
layer below the proposed injection zone. The zone is thick (130’), dominantly composed 
of illite clays and extremely impermeable to fluids transmission.  
 
Attachment D, Slide 3 is a similar presentation of the ELAN log, however this shows 
another lower confining zone, the 8/9 Claystone found below the 6/7 Claystone. The 
track display is as shown on slide 2. Note the 8/9 Claystone is marked and found from 
5260’ to 5452’ MD. This zone has a thickness of 192’. A review of the foot by foot 
calculations shows intrinsic permeability values averaging from 0.000002 to 0.000005 
millidarcies. The 8/9 Claystone provides another very widespread, competent redundant 
confining zone below the 6/7 Claystone layer, and below the proposed injection interval. 
 
Attachment D, Slide 4 is a display comparing the typical quad combo log presentation to 
the processed ELAN log. This exhibit is shown as the majority of the area wells have 
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quad combo logs only and have not had ELAN logs calculated for them. The slide also 
shows the cyclic depositional nature of the sands and intervening claystones. 
      Note that the sands are colored yellow and numbered, the claystones are gray. The 
sands are characterized by lower gamma-ray readings, higher resistivities, and neutron 
/density porosity values that track each other well, both reading 20 to 25% typically. 
       The Claystones are characterized by higher gamma-ray readings, low resistivities in 
the 1 to 3 ohm range, and neutron and density porosity values that are highly discordant. 
Regarding the Quad Combo log footer (Oval highlights in lower right part of the left log 
display) the scale shows the porosity values are 0 % on the right, to 0.6  (60%) on the left. 
There are 10 divisions and each represents 6 porosity units. The Density porosity values 
are the red curve, the neutron porosity curve is blue. Focusing on the 8/9 Claystone 
interval immediately above the footer (5260’ to 5450’), the Neutron values (blue) are 
reading 5 to 6 divisions or about 30-36%, the density values (red) are 2 divisions or 
around 12%. As discussed above, the Neutron log infers porosity by measuring the 
presence of Hydrogen molecules, and is therefore wildly optimistic about porosity values 
due to the significant presence of bound and trapped water in the claystones. This 
phenomenon of divergence of the density and neutron curves provides a useful tool to 
identify the claystone intervals. 
 
 
Continuity of Lower Confining Zone:  
 
Attachment D, Slide 5 is a stratigraphic cross-section between the ML 1-11 well and the 
DJS 2-14 well. The logs are hung on a datum at the top of Sand 3. Stratigraphic cross-
sections are useful to show the correlations between stratigraphic units as they were 
deposited. Note that all the sands and claystones correlate very well, even as the wells are 
3352’ apart.  The DJS 2-14 well reached total depth just at the top of the 6/7 Claystone at 
5500’ TD. The 6/7 Claystone is just below TD, as it is present in every well in the field 
area that drilled deep enough to penetrate the interval. This is shown on subsequent 
slides. 
 
Attachment D, Slide 6 is the same stratigraphic cross-section as slide 5, but here the 
deeper stratigraphy below TD of the well is shown as inferred from the neighboring 
wells. Again, the 6/7 Claystone is found in all wells in the Willow Field area drilled deep 
enough to penetrate the interval. This is established by wells surrounding the DJS 2-14 to 
the north, west, south and east as will be shown on subsequent cross sections. 
 
Attachment D, Slide 7 is the same stratigraphic cross-section but with the ML 3-10 well 
added on the right side. The ML 3-10 reaches TD in Sand 7, and is 6658’ west northwest 
of the DJS 2-14. Note that the 6/7 Claystone is approximately 120’ thick in the ML 3-10 
well which is in fault block A, the fault block bounding fault block E on the south. 
 
Attachment D, Slide 8 is a structural cross-section between the ML 1-11 and DJS 2-14 
wells. The following slide 9 extends this cross section to the south. 
 
Attachment D, Slide 9 is the same structural cross-section but extended to the south and 
including the DJS 1-14 well on the left. The section runs from north to south, 
encompassing fault blocks B (left) to Fault block E (center) to Fault Block A (left). Note 
that the sands and claystones generally thin to the south, but that each of the individual 
units is present where expected to be stratigraphically and structurally. The overall and 
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relatively uniform thinning of stratigraphic units away from a deltaic depocenter is a 
typical phenomenon seen in deltaic settings. 
 
Attachment D, Slide 10 is a stratigraphic cross-section running west to east from the 
Willow Field to a well 3.74 miles to the east, The Reins #2 well. The section shows 
generalized thinning to the east away from the depocenter of the delta. All of the sands 
and intervening claystones are present. In the Reins well the 6/7 Claystone is 
approximately 150’ thick. 
 
Attachment D, Slide 11 is another stratigraphic cross-section, this one including the 
deepest well in the field, the ML 1-10. The 6/7 Claystone is approximately 150’ thick in 
the ML 1-10. Note the excellent correlations between the 2 wells, proving the widespread 
and continuous nature of the claystones in this area. 
 
 
Below is a table indicating the depth of the lower confining layer, the 6/7 Claystone, as it 
occurs in the Willow Field area wells: 
 

 
 
    The 6/7 Claystone is both a competent and continuous confining zone immediately 
below the proposed injection zone of Willow Sands 3 through 6. Slides 2 through 4 
document the competency of the lower confining zone and show that this thick claystone 
interval has extremely low permeability. The .las file can be provided with the foot by 
foot calculations demonstrating typical perms less than a microdarcy in the zone.  
    Slides 5 through 11 show cross-sections demonstrating that the 6/7 Claystone is 
widespread and continuous. It is present in all the wells drilled in the area deep enough to 
have penetrated the section. Cross-sections have been presented showing the widespread, 
continuous nature of the claystones in this area. The 6/7 Claystone has been demonstrated 
in these cross-sections to exist to the north, west, south and east of the proposed injection 
well, DJS 2-14. Additionally, the 8/9 Claystone is demonstrated to be a thick, competent 
and continuous redundant bottom seal lying below the 6/7 Claystone.  
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Clarifying Depth to Injection Interval 
 

2. Based on review of the permit application and associated aquifer exemption, it is unclear 
whether Willow Sands 1 and 2 are in contact with sands 3-5 within Fault Block E.  This 
adds confusion to where the top of the injection zone occurs throughout the proposed 
zone. For example, throughout the application, some figures refer to the bottom of the 
claystone (presumably, in contact with Willow Sand 1), while other refer to the top of 
Willow Sand 3. Please clarify by clearly identifying the top and bottom of the Willow 
Sands injection reservoir at points of contact with upper and lower confining intervals.  
EPA recommends that you complete the following table to address any confusion.  

 

Attachment D, Slides 12 & 13 will hopefully address any confusion. Slide 12 shows a north to south 
structural cross-section of the proposed injection area in fault block E. The proposed zones to inject 
produced field water back into are sands 3, 4, 5, and 6 in fault block E - identified in blue text as 
“Proposed Injection Zone”. The immediately underlying confining zone is the 6/7 Claystone, with the 
8/9 Claystone a redundant confining layer below that. The immediately overlying confining zone is the 
2/3 Claystone, and above that the massive Chalk Hills Claystone section, which serves as a redundant 
overlying confining zone. 

Attachment D, Slide 13 is the same north to south structural cross-section, but the azimuth is changed 
at the DJS 2-14 well and extended to the east in the downdip direction within fault block E. The index 
map illustrates the line of section. This slide graphically exhibits the elevations of the top and base of 
the proposed injection zone. The elevations are also summarized in the table below. Depths in the first 
column are either Measured Depth (MD) in the DJS 2-14 well, or Below Ground Level (BGL) when 
determined from the cross sections and 3-D seismic data. 

 

 

 
Location and Marker within Fault Block “E” Depth (feet, TD) Depth (Feet, subsea) 

Top of Willow Sands injection reservoir  
at shallowest point (Sand 3 top) 

4630’ 
BGL 

- 2180’ 

Top of Willow Sands injection reservoir  
As seen in DJS 2-14 log (Sand 3 top) 

4908’ 
MD 

- 2406’ 

Top of Willow Sands injection reservoir  
at deepest point (Sand 3 top) 

5670’ 
BGL 

-3090 

Bottom of Willow Sands injection reservoir  
at shallowest point (Sand 6 base) 

5310' 
BGL 

-2860’ 

Bottom of Willow Sands injection reservoir 
under DJS wellbore (Sand 6 base) 

5500’ 
MD 

-2998’ 

Bottom of Willow Sands injection reservoir  
at deepest point (Sand 6 base) 

6200’ 
BGL 

-3620’ 
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Regarding Plugging and Abandonment Plan 

3. The latest permit application submitted on April 16, 2020 contained a well plugging and 
abandonment (P&A) schematic indicating two cement plugs would be set in DJS 2-14.  It 
also included a third-party cost estimate of $66,000 to plug and abandon the well 
(presumably, by the method prescribed in the P&A plan).  Your August 21, 2020 
response to EPA’s questions indicates that the P&A plan has changed, and that now the 
plan calls for the entire wellbore will be filled with cement.  Please clarify by submitting: 

a) The most recently prepared and signed 7520-15 form, 
b) A proposed P&A schematic that matches the work proposed on form 7520-

14, 
c)  A cost estimate that includes P&A procedures that match the plan and 

schematic.  
 

The method for P&A should match in all three documents.   
 
Additionally, please detail P&A procedures that will be put in place to ensure safe 
plugging of this well without a drilling rig on-site (considering possible gas 
accumulation).  
 
Please see Attachment C for a completed and signed Form 7520-19. This form was 
generated and attached after a discussion with Mr. Evan Osborne regarding the latest 
forms desired for this purpose by the EPA. Sub-attachments to this Form are: (1) a 
proposed P&A schematic, and (2) an updated cost estimate.  
 

Other Comments (please respond in brief): 
 
Regarding Surface Monitoring 

4. Please propose test frequency, test duration, and maximum test pressure for static 
pressure tests on the flowline. 
 
Proposed Surface System Pressure Testing Specifics: 
 
A) Test Frequency: It is proposed that the pressure testing of the injection flowline occur 

4 times per year (at least once every quarter), beginning with the initial 
commissioning of the pipeline system.  
 

B) Test Duration: Each pressure test will be held for a minimum of 1 hour. 
 
C) Maximum Test Pressure:  
 

a. At initial commissioning, the flowline will be pressured to 80% of the 
Specified Minimum Yield Strength of the flowline, subject to reduction to the 
test limits created by any flanges or valves involved in the system test. Initial 
commissioning pressure will be at least as high as the routine test pressure as 
specified below. 

b. Routine hydrotesting for integrity assurance will be governed by the 
maximum allowable wellhead injection pressure (MAWIP). The system will 
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be pressured to create a flowline pressure of 150% of the MAWIP at the 
wellhead. The wellbore will be isolated from the test pressure with a block 
and bleed fitting or valve configuration.  
(Note: The exact numeric value of the test pressure is as of yet undefined. 
This pressure will be determined after completion of the DJS 2-14 well as an 
injector. When the well is completed, the initial step-rate test will be run to 
determine the exact MAWIP of the injector, as the MAWIP will be defined as 
being 90% of the step-rate test parting wellhead pressure. This maximum 
allowable wellhead operating pressure will govern the determination of all 
other pump discharge and line pressure limits. It should be noted that the 
pump will be located at the Little Willow Facility, which is approximately 
270’ lower, on an elevation basis than the wellhead location of the DJS 2-14. 
This means the hydrostatic pressure seen at the pump will always be at least 
approximately 120 psi higher than the pressure seen at the wellhead.) 

 
 

Regarding the sands within the Glenns Ferry Formation 
5. SROG’s response indicated that, “The only wells in the project area that have been 

drilled deep enough to see the sands below the Pierce Gulch Aquifer have been oil and 
gas exploration wells.” How large is the defined, “greater project area”? 
 
The expression “greater project area” as used in the context of this answer is the area 
shown on the map in Figure 5-1, on page 6 of the SROG responses dated 8/21/2020. The 
only wells drilled to 2000’ of depth (which could have seen the 1500’-2000’ turbidite 
sands interval) in this area are oil and gas exploration wells.  Of those wells, the wells 
known to have sampled waters are indicated on the map and accompanying table (Figure 
5-2). This area is approximately 80 square miles on the map. 
 
 

6. Please confirm that there are no water samples available from the sand layer at 
approximately 1,500’ TD (i.e., Turbidite sands) from locations north of DJS 2-14 (limit 
search to one mile). 
 
There are no water samples available from the Turbidite sands layer at approximately 
1500’ TD from locations north of the DJS #2-14 well within 1 mile. 
 

Regarding Fault Stability and Modeling 
7. Explain why input values of 300 md and a 400 ft. thick injection zone were chose. Core 

samples indicate different permeability values, and the injection zone could possibly be 
thicker than 400 feet.  
 
The utilization of 300 md as the estimated reservoir permeability was based on the 
sidewall cores in the interval 5,213’ – 5,391’ from the DJS 2-14 Well, which indicated 
permeabilities between 2500 md and 3900 md (See Attachment B for the core analysis 
report summary table). There are 7 cores with permeability reported and the arithmetic 
average of these are 3,285 md. Prior experience with nodal analysis of wells has led to 
the common rule of thumb that 1/10 of the sidewall core permeability is often a 
reasonable estimate of the effective permeability when matching actual well 
performance. Consequently 300 md was selected as an estimated permeability. 
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The thickness of 400’ was used because it appeared to be a reasonable assumption based 
on the planimetry data used in the Calculation of Confined Injection Zone Capacity 
Calculation (see Exhibit H1 on page 41 in the EPA-Underground Injection Control 
Permit Application No ID2D001-A, dated 4/20/2020). This shows a maximum thickness 
contour of 500 feet (over 113 acres). The total isopach volume in the planimetered area 
indicates a volume of 94,700 acre-ft, with a 0’ contour of 269 acres. The total volume 
divided by the 0’ contour yields an average of 352’ over the entire area. Based on these 
values, an estimate of 400’ was employed in the fault slip potential analysis.  
 
The fault slip potential (FSP) software application analysis utilizes the pore pressure 
change at each point of the grid to determine the effect on the forces at the faults. The 
pore pressure change can be modeled in the software using an internal radial flow model 
or by manually defining the pressure change in the grid. The permeability, thickness, and 
the injection rate utilized created a radial flow pore pressure increase that was negligible. 
For this reason, the radial flow model option was not utilized in the final analysis. 
Instead, the reservoir pore pressure increase that was modeled was a manually input 
uniform 616 psi over the entire grid. This pressure increase was taken from the 
Calculation of Confined Injection Zone Capacity (see Exhibit H1 on page 41 in the EPA-
Underground Injection Control Permit Application No ID2D001-A, dated 4/20/2020). 
Because the maximum expected pressure increase of 616 is the most that would have 
been modeled at any point in the reservoir, the constant pore pressure increase over the 
entire reservoir grid is the most severe pressure model for fault slip potential. 
 
 

8. Why was 308 psi chosen as a modeling input?   
 
308 psi was included as a modeling input simply because it was 50% of the maximum 
planned pore pressure increase. This could have been removed from the input data file 
since it is superfluous and provides no additional information. 
 

9. Exhibit 8-13 shows a table containing the inputs and variability in parameters for the 
Monte Carlo simulations. Exhibits 8-14 through 8-18 display fault slip analysis plots.  
Variability for the Maximum Horizontal Stress Gradient Appears to be 67% (45 +/- 30 
degrees) in the table, but percent deviation in the plots spears to be +/- 17%.  Variability 
for Dip of Fault Appears to be 11% (45 +/- 5 degrees) in the table, whereas the graphs 
show + ~ 5%. Please clarify the variabilities. 
 
The Maximum Horizontal Stress Direction input is 45 degrees + 30 degrees. Since the 
direction can vary between 0 and 180 degrees (i.e. reciprocal bearings provide the same 
information for this analysis), the program displays percent deviation as 30/180, or 
16.67%. 
The Dip Angles input for the faults are 45 degrees, + 5 degrees. Since the convention in 
this case is that dip can vary between 0 and 90 degrees, the percent deviation displayed is 
5/90 = 5.56% 
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Attachment A 

 

20201029 EPA Response to SROG 
 

------------------------------------------------------------------------------------ 
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10/29/2020 

EPA’s Response of SROG’s August 21, 2020 Submittal 
EPA has reviewed Snake River Oil and Gas, LLC (“SROG’s”) August 21, 2020 
response to EPA’s technical review comment letter from June 10, 2020.  Thank 
you for providing this additional information.  Upon review, many of your 
responses satisfactorily addressed EPA’s comments. EPA has developed a list of 
remaining questions.  This information is required to ensure agreement with 40 
CFR Parts 144, 146.  The first three questions likely require more detailed 
responses.  The remaining six questions should not require lengthy response. 
Please contact our office if you have any questions, or request clarification.  

 

Regarding depth correlations to the lower confining zone 

 

1. Based on the regional faulting and stratigraphic dip across the Western 
Snake River Plain, it seems improbable that specific claystones seen in the 
Ore Ida well correlate with the lower confining zones below the bottom of 
the DJS 2-14 wellbore.  Nearby wellbores, including ML 1-11, provide 
evidence of claystones between Willow Sands, but local unconformities 
may exist across faults.  Please identify a lower claystone seal existing 
below the proposed injection zone that is competent and continuous across 
Fault Block E. Also, please indicate the depth of this lower confining zone 
as it occurs across the field. (This information will be needed for the next 
question, too). 
 

Clarifying Depth to Injection Interval 

 

2. Based on review of the permit application and associated aquifer 
exemption, it is unclear whether Willow Sands 1 and 2 are in contact with 
sands 3-5 within Fault Block E.  This adds confusion to where the top of 
the injection zone occurs throughout the proposed zone. For example, 
throughout the application, some figures refer to the bottom of the 
claystone (presumably, in contact with Willow Sand 1), while other refer 
to the top of Willow Sand 3. Please clarify by clearly identifying the top 
and bottom of the Willow Sands injection reservoir at points of contact 
with upper and lower confining intervals.  EPA recommends that you 
complete the following table to address any confusion.  

 

Location and Marker within Fault Block 
“E” 

Depth (feet, TD) Depth (Feet, 
subsea)  
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Top of Willow Sands at shallowest point    

Top of Willow Sands seen in DJS 2-14 log   

Top of Willow Sands at deepest point    

Bottom of Willow Sands at shallowest point   

Bottom of Willow Sands under DJS wellbore   

Bottom of Willow Sands at deepest point   

 

 

 

Regarding Plugging and Abandonment Plan 

3. The latest permit application submitted on April 16, 2020 contained a well 
plugging and abandonment (P&A) schematic indicating two cement plugs 
would be set in DJS 2-14.  It also included a third-party cost estimate of 
$66,000 to plug and abandon the well (presumably, by the method 
prescribed in the P&A plan).  Your August 21, 2020 response to EPA’s 
questions indicates that the P&A plan has changed, and that now the plan 
calls for the entire wellbore will be filled with cement.  Please clarify by 
submitting: 

d) The most recently prepared and signed 7520-15 form, 
e) A proposed P&A schematic that matches the work proposed 

on form 7520-14, 
f)  A cost estimate that includes P&A procedures that match the 

plan and schematic.  
 

The method for P&A should match in all three documents.   

 

Additionally, please detail P&A procedures that will be put in place 
to ensure safe plugging of this well without a drilling rig on-site 
(considering possible gas accumulation).  

 

Other Comments (please respond in brief): 
 
Regarding Surface Monitoring 

4. Please propose test frequency, test duration, and maximum test pressure 
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for static pressure tests on the flowline. 
 
Regarding the sands within the Glenns Ferry Formation 

5. SROG’s response indicated that, “The only wells in the project area that 
have been drilled deep enough to see the sands below the Pierce Gulch 
Aquifer have been oil and gas exploration wells.” How large is the 
defined, “greater project area”? 
 

6. Please confirm that there are no water samples available from the sand 
layer at approximately 1,500’ TD (i.e., Turbidite sands) from locations 
north of DJS 2-14 (limit search to one mile). 
 

Regarding Fault Stability and Modeling 

7. Explain why input values of 300 md and a 400 ft. thick injection zone 
were chose. Core samples indicate different permeability values, and the 
injection zone could possibly be thicker than 400 feet.  
 

8. Why was 308 psi chosen as a modeling input?   
 
 

9. Exhibit 8-13 shows a table containing the inputs and variability in 
parameters for the Monte Carlo simulations. Exhibits 8-14 through 8-18 
display fault slip analysis plots.  Variability for the Maximum Horizontal 
Stress Gradient Appears to be 67% (45 +/- 30 degrees) in the table, but 
percent deviation in the plots spears to be +/- 17%.  Variability for Dip of 
Fault Appears to be 11% (45 +/- 5 degrees) in the table, whereas the 
graphs show + ~ 5%. Please clarify the variabilities.  
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-------------------------------------------------------------------------------------- 

 

Attachment B 

 

Sidewall Core Analysis Summary Table 

DJS Properties #2-14 
 

------------------------------------------------------------------------------------ 
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-------------------------------------------------------------------------------------- 

 

Attachment C 

 

EPA Form 7520-19 

DJS Properties #2-14 
 

------------------------------------------------------------------------------------ 
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-------------------------------------------------------------------------------------- 

 

Attachment D 

 

SROG Responses to EPA Questions 1&2 of October 29, 2020 
 

------------------------------------------------------------------------------------ 
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SROG Responses to EPA Questions 1 & 2 of October 29, 2020
Attachment D

Proposed Injection Well:  1. Lower Confining Zone
2. Depth to Injection Interval

1

A

B

E

D C

Structure: Top of Willow Sands
Willow Field Area, Payette Co., ID
Fault Blocks Annotated by Letters
“Starred” Wells in Cross Sections Following
Scale Approx. 1”:2400’

Attachment D



1 2 3 4 5 6 7 8

Sand 6

Sand 7

Claystone 6/7

ELAN Processed Log of Claystone 6/7 Lower Confining Zone

The ELAN Log incorporates multiple measured physical properties from the wellbore, including spectral gamma ray,
RT Scanner (vertical and horizontally focused electrical induction curves with depths of investigation from 10 to 90
Inches), as well as density, neutron and sonic derived porosity values. These inputs are used to create the petro-
physical interpretation shown (left). The log for the 6/7 Claystone Zone (4930’ to 5060’ MD) is on the left, the right 
image (below)  is of the log “footer” with descriptions of the data presented in each track. Note specifically  track 8,
which shows that the permeability of the 6/7 Claystone Zone is less than 0.1 millidarcies over the entire 130’ thick 

6/7 Claystone zone. Actual values calculated average 0.0002 to 0.0007 md.

ML #1-11

1 2 3 4 5 6 7 8

2



1 2 3 4 5 6 7 8

Sand 8

Claystone 8/9

ELAN Processed Log of Claystone 8/9 Lower Confining Zone

The ELAN Log for the 8/9 Claystone Zone is on the left (5260’ to 5452’ MD). The right image (below)  is of the
log “footer” with descriptions of the data presented in each track. As seen on the previous slide, Note specifically
track 8, which shows that the Permeability of the 8/9 Claystone Zone is less than 0.1 millidarcies over the entire 

192’ thick claystone zone. Actual values calculated average 0.000002 to 0.000005 millidarcies.

ML #1-11

1 2 3 4 5 6 7 8

3

Sand 9

Well TD is 5500’ MD, ELAN not computed below
5450’ MD due to not all curves having data,
See combo log for Sand 9



SAND

ELAN Log Comparison to
Quad Combo Log – ML #1-11
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Sand 1

Sand 2

Sand 3

Sand 4

Sand 5

Sand 6

Sand 7

Sand 8

6/7 Clay

8/9 Clay

5/6 Clay

4/5 Clay

ML #1-11
Quad Combo Log

ML #1-11
ELAN Log

Lower Confining Zone

Redundant
Lower Confining Zone
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1/2 Clay

2/3 Clay

3/4 Clay

4/5 Clay

5/6 Clay

6/7 Clay

7/8 Clay

8/9 Clay

3/4 Clay

4/5 Clay

2/3 Clay

5/6 Clay

9

STRATIGRAPHIC CROSS-SECTION
ML #1-11 & DJS #2-14 Wells

DATUM: Sand 3 top

DATUM: Sand 3 Top

“Red” Fault cuts #2-14 well at 4790’ MD,
Approx. 150’ of section is “Faulted Out”
(Sd 1 & Upper part of Sd 2 are Faulted Out)

NOTES:
1. Sands are YELLOW and numbered
2. Claystones are GRAY and annotated by the bounding sands’ names above & below
3. Observe that Claystones have large Neutron/Density porosity value separations, due to the large 

amount of bound water in the claystones, resulting in high apparent porosity of the neutron curve 
values (Neutron porosity values are blue curve, Density porosity curve is red)

4. As the sands are predominately clean quartz, the density and neutron porosity values tend to 
track each other closely in the sands

5. The 2 wells are 3352’ apart

ML #1-11

Massive Chalk
Hills Claystone

Massive Chalk
Hills Claystone

DJS #2-14
Basalt Sill

Total Depth of Well 5500’

5

NORTHWEST

SOUTHEAST
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1/2 Clay

2/3 Clay

3/4 Clay

4/5 Clay

5/6 Clay

6/7 Clay

7/8 Clay

8/9 Clay

3/4 Clay

4/5 Clay

2/3 Clay

5/6 Clay

9

6/7 Clay

7/8 Clay

8/9 Clay

7

8

9

Total Depth of Well 5500’

Stratigraphy of section below 5500’ TD in #2-14 from area wells
and 3-D Seismic data, and honoring the fact that the Claystone units are
Lacustrine deposits covering widespread areas, are highly correlative,
And present in all deep wells surrounding the DJS #2-14.

STRATIGRAPHIC CROSS-SECTION
ML #1-11 & DJS #2-14 Wells

DATUM: Sand 3 top

Section shows deeper stratigraphy

DATUM: Sand 3 Top

ML #1-11 Basalt Sill
DJS #2-14

Massive Chalk
Hills Claystone Massive Chalk

Hills Claystone

6/7 Clay

“Red” Fault cuts #2-14 well at 4790’ MD,
Approx. 150’ of section is “Faulted Out”
(Sd 1 & Upper part of Sd 2 are Faulted Out)

6



Sand 1

Sand 2
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7
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5

6

1/2 Clay

2/3 Clay

3/4 Clay

4/5 Clay

5/6 Clay

6/7 Clay

7/8 Clay

8/9 Clay

3/4 Clay

4/5 Clay

2/3 Clay

5/6 Clay

9

6/7 Clay

8/9 Clay

7

8

Stratigraphy of section below 5500’ TD in #2-14 inferred from area wells
and 3-D Seismic data, and honoring the fact that the Claystone units are
Lacustrine deposits covering widespread areas and are highly correlative,
And present in all deep wells surrounding the DJS #2-14.

STRATIGRAPHIC CROSS-SECTION
ML #1-11, DJS #2-14 and ML #3-10 Wells
DATUM: Sand 3 top

DATUM: Sand 3 Top 2/3 Clay

1/2 Clay

8/9 Clay

+/- 150’ of
Section
Faulted Out

1

2

4

3

5

6

7

8

ML #3-10
ML #1-11 DJS #2-14

Basalt Sill

9

6/7 Clay

8/9 Clay

7



-1700’

-2000’

-2500’

-3000’

DEPTH 
(Subsea, ft)

6/7 Claystone

8/9 Claystone

9/10 Claystone

ML 1-11
Elev. KB: 2403.4’
GR & Induction Logs

DJS 2-14
Elev. KB: 2502’
GR & Induction LogsMassive Chalk

Hills ClaystoneDEPTH (Subsea)

-1700’

-2000’

-2500’

-3000’

STRUCTURAL CROSS-SECTION B-E
Willow Sands & Claystones

Willow Field, Payette Co., Idaho
Horiz. Scale 1”=400’               Datum: Sea Level
Vert. Scale 1”= 200’                Dec., 2020 
Vert. Exag.= 2 to 1                   D. Smith

NOTES:
1. Sands are YELLOW and numbered
2. Claystones are GRAY and annotated by the bounding sands’ numbers above & below
3. Known Gas Reservoir in Fault Block “B” has Gas/Water contact @ -1888’ subsea
4. Probable Gas Reservoir in Fault Block “E” has predicted Gas/Condensate Accumulation
5. Known Gas Reservoir in Fault Block “A” (ML 3-10 well) is located “Updip” in this fault block

Fault Block “B” Fault Block “E” Fault Block “A”

1

2

3

4

5

5/6 Claystone

6/7 Claystone

8/9 Claystone

Sand 8

Sand 7

WILLOW FIELD

GAS/COND. 
RESERVOIRS

Orig. Gas/Water @ -1888’

Fault Block “A”

Note that Sands 1 & 2 are
Gas/Cond. Productive in ML 3-10
Well in this Fault Block “A” with
Lowest Known Gas @ -2072’

Note: Sands 1 &2 are probably
Gas/Cond. Productive in this
Fault Block “E” from Seismic HCI’S
& BOTH Neighboring Fault Blocks
Are HYDROCARBON PRODUCTIVE

Basalt Sill

8
NORTHWEST SOUTHEAST
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DJS 1-14
Elev. KB: 2606’
GR & Induction Logs

6/7 Claystone

9

DEPTH 
(Subsea, ft)

-1700’

-2000’

-2500’

-3000’

STRUCTURAL CROSS-SECTION B-E-A
Willow Sands & Claystones

Willow Field, Payette Co., Idaho
Horiz. Scale 1”=640’               Datum: Sea Level
Vert. Scale 1”= 300’                Dec., 2020 
Vert. Exag.= 2.2 to 1                D. Smith

Basalt Sill

Basalt Sill

Basalt Sill

Basalt Sill

Sand 6

Sand 7

Sand 8

Sand 5

E

A

B

Fault Block “B”

Fault Block “E”

Fault Block “A”

NORTH SOUTH
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4/5 Clay

2/3 Clay

5/6 Clay
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6/7 Clay
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STRATIGRAPHIC CROSS-SECTION
ML #1-11 & REINS #2 Wells
DATUM: Sand 3 top

DATUM: Sand 3 Top

2/3 Clay

1/2 Clay
1
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ML #1-11 10Reins #2
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WEST
EAST

Claystone Interval
With multiple thin
sands 

Massive Chalk
Hills Claystone

3.74 Miles Between Wells
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Datum: Top Sand 3

ML #1-11
ML #1-10

11

“Green Fault” cuts out 
+/- 150’ of Missing Section,
Most of Sand 5

Sand 2

Sand 3

Sand 4

Sand 5

Sand 6

Sand 7

Sand 8

Sand 9

Sand 10

6/7 Claystone

8/9 Claystone

6/7 Claystone

8/9 Claystone

5/6 Claystone

9/10 Claystone

5/6 Claystone

4/5 Claystone

3/4 Claystone

2/3 Claystone

4/5 Claystone

3/4 Claystone

2/3 Claystone

Sand 1
STRATIGRAPHIC CROSS-SECTION

ML #1-10 & ML #1-11 Wells

DATUM: Top Sand 3 
Section shows deeper stratigraphy
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-3000’
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6/7 Claystone

8/9 Claystone

9/10 Claystone

ML 1-11
Elev. KB: 2403.4’
GR & Induction Logs

DJS 2-14
Elev. KB: 2502’
GR & Induction LogsMassive Chalk

Hills ClaystoneDEPTH (Subsea)

-1700’

-2000’

-2500’

-3000’

STRUCTURAL CROSS-SECTION B-E
Willow Sands & Claystones

Willow Field, Payette Co., Idaho
Horiz. Scale 1”=400’               Datum: Sea Level
Vert. Scale 1”= 180’                Dec., 2020 
Vert. Exag.= 2.2 to 1                D. Smith

NOTES:
1. Top of Injection zone (Sand 3 top) is at -2180’ at shallowest point
2. Top of Injection zone (Sand 3 top) is at 4908’ MD (-2406’ subsea) in DJS 2-14 well
3. Base of injection zone (Sand 6 base) is at -2860’ at shallowest point
4. Base of Injection zone (sand 6 base) is at 5500’ MD (-2998’ subsea) in DJS 2-14 well

Fault Block “B” Fault Block “E” Fault Block “A”

1

2

3

4

5

5/6 Claystone

6/7 Claystone

8/9 Claystone

Sand 8

Sand 7

WILLOW FIELD

GAS/COND. 
RESERVOIRS

Orig. Gas/Water @ -1888’

Fault Block “A”

Note: Sands 1 &2 are probably
Gas/Cond. Productive in this
Fault Block “E” from Seismic HCI’S
& BOTH Neighboring Fault Blocks
Are HYDROCARBON PRODUCTIVE

Basalt Sill

12
NORTHWEST SOUTHEAST
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-2800’
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-3100’

-2100’

-2200’

-2300’

-2400’
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DEPTH 
(Subsea, ft)

-1700’

-2000’
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-3000’

STRUCTURAL CROSS-SECTION B-E-EAST
Willow Sands & Claystones

Willow Field, Payette Co., Idaho
Horiz. Scale 1”=640’               Datum: Sea Level
Vert. Scale 1”= 300’                Dec., 2020 
Vert. Exag.= 2.2 to 1                D. Smith

Basalt Sill

E
A

B

Fault Block “B”

Fault Block “E”

NORTH

EAST

-3500’

-3700’

-3100’

-3200’

-3300’

-3400’

-3600’

-2900’

-2800’

-2700’

-2600’

-2400’

-3800’

-3900’

-4000’

-2100’

-2200’

-2300’

Sand 9

Base of Injection Zone @
Shallowest Point (-2860’)

Base of Injection Zone @
Deepest Point (-3620’)

Top of Injection Zone @
Shallowest Point (-2180’) 

Top of Injection Zone @
Deepest Point (-3090’) 

NOTES:
1. Line of Section is Northwest to Southeast, then bends to the East (See Index Map)
2. Shallowest and Deepest points of TOP and BASE of Injection Zone are noted on the section
3. Known Gas Reservoir in Fault Block “B” has Gas/Water contact @ -1888’ subsea
4. Probable Gas Reservoir in Fault Block “E” has predicted Gas/Condensate Accumulation
5. 6/7 Claystone is lower confining zone

-2100’

East

Index Map: Structure Top Willow Sand 1
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